Inhibition of histone deacetylase activity suppresses epithelial-to-mesenchymal transition induced by TGF-beta1 in human renal epithelial cells.
Histone acetylation plays an important role in regulating gene expressions by modulating chromatin structure. Histone deacetylase (HDAC) inhibitors have been reported to have an antifibrogenic effect in some organs, such as the liver, skin, and lung, but the underlying mechanisms remain to be clarified. In the kidney, bone morphologic protein 7 (BMP-7) and hepatocyte growth factor are reported to antagonize TGF-beta1-induced tubular epithelial-to-mesenchymal transition (EMT), but nothing is known concerning the effect of HDAC inhibitors on EMT. It was shown that trichostatin A (TSA), an HDAC inhibitor, prevented TGF-beta1-induced EMT in cultured human renal proximal tubular epithelial cells. Treatment with TGF-beta1 induced morphologic changes such as EMT in human renal proximal tubular epithelial cells. However, co-treatment with TSA completely prevented TGF-beta1-induced morphologic changes and significantly prevented TGF-beta1-induced downregulation of E-cadherin and upregulation of collagen type I. Treatment with TSA did not alter TGF-beta1-induced phosphorylation of Smad2 and Smad3 but induced several inhibitory factors of TGF-beta1 signals, such as inhibitors of DNA binding/differentiation 2 (Id2) and BMP-7. Chromatin immunoprecipitation assay confirmed that histone acetylation was involved in the downregulation of E-cadherin and upregulation of Id2 and BMP-7. These results suggest that TSA and other HDAC inhibitors could be new therapeutic agents for tubular EMT.